Deletion of the neuropeptide Y Y1 receptor affects pain sensitivity, neuropeptide transport and expression, and dorsal root ganglion neuron numbers.
Neuropeptide Y has been implicated in pain modulation and is substantially up-regulated in dorsal root ganglia after peripheral nerve injury. To identify the role of neuropeptide Y after axotomy, we investigated the behavioral and neurochemical phenotype of neuropeptide Y Y1 receptor knockout mice with focus on dorsal root ganglion neurons and spinal cord. Using a specific antibody Y1 receptor immunoreactivity was found in dorsal root ganglia and in dorsal horn neurons of wild-type, but not knockout mice. The Y1 receptor knockout mice exhibited a pronounced mechanical hypersensitivity. After sciatic nerve axotomy, the deletion of Y1 receptor protected knockout mice from the axotomy-induced loss of dorsal root ganglion neurons seen in wild-type mice. Lower levels of calcitonin gene-related peptide and substance P were identified by immunohistochemistry in dorsal root ganglia and dorsal horn of knockout mice, and the axotomy-induced down-regulation of both calcitonin gene-related peptide and substance P was accentuated in Y1 receptor knockout. However, the transcript levels for calcitonin gene-related peptide and substance P were significantly higher in knockout than in wild-type dorsal root ganglia ipsilateral to the axotomy, while more calcitonin gene-related peptide- and substance P-like immunoreactivity accumulated proximal and distal to a crush of the sciatic nerve. These results indicate that the deletion of the Y1 receptor causes increased release and compensatory increased synthesis of calcitonin gene-related peptide and substance P in dorsal root ganglion neurons. Together, these findings suggest that, after peripheral nerve injury, neuropeptide Y, via its Y1 receptor receptor, plays a key role in cell survival as well as in transport and synthesis of the excitatory dorsal horn messengers calcitonin gene-related peptide and substance P and thus may contribute to pain hypersensitivity.